Effects of phencyclidine on cardiac action potential: pH dependence and structure-activity relationships.
The effects of phencyclidine [1-(1-phenylcyclohexyl)-piperidine; PCP] on cardiac action potential duration (APD) were compared to those of some of its derivatives, in strips of isolated frog ventricular muscle perfused with normal Ringer solution. We studied compounds with PCP-like behavioral actions (N-ethyl-1-phenyl-cyclohexylamine: PCE; and m-amino-PCP) as well as behaviorally inactive analogs (m-nitro-PCP; the quaternary derivative PCP-methyl iodide; and various fragments of the PCP molecule). Exposure to PCP, 3 microM to 1 mM, produced reversible, dose- and pH-dependent prolongations, of the APD to over 100% above control. The observed effects of the drugs are compatible with a mechanism of blockade of potassium conductance. An intracellular site for this action is suggested by: (i) the inactivity of the quaternary analog; (ii) the marked increase in the potency of the compounds when the external pH is changed in the region of their respective pKa values to increase the concentration of the unionized species; and (iii) the pronounced acceleration of the termination of the PCP effect by washout with a series of buffer solutions with decreasing pH values. The rank order of potency of the compounds in lengthening APD (PCE greater than m-amino PCP greater than PCP much much greater than m-nitro-PCP) is the same as reported from other pharmacological studies of specific PCP actions, and matches the rank of behavioral activity of the drugs.